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Preface 


The  work  reported  herein  was  conducted  as  part  of  the  Water  Quality 
Research  Program  (WQRP),  Work  Unit  32369.  Ihe  WQRP  is  sponsored  by 
the  Headquarters,  U.S.  Army  Corps  of  Engineers  (HQUSACE),  and  is 
assigned  to  the  U.S.  Army  Engineer  Waterways  Experiment  Station  (WES) 
under  the  purview  of  the  Environmental  Laboratory  (EL).  Funding  was  pro¬ 
vided  under  Department  of  tlie  Army  Appropriation  No.  96X3121,  General 
Investigation.  ITie  WQRP  is  managed  under  the  Environmental  Resources 
Research  and  Assistance  Programs  (ERRAP),  Mr,  J.  L.  Decell,  Manager. 

Mr.  Robert  C.  Gu  ikel,  Jr.,  was  Assistant  Manager,  ERRAP,  for  tlie  WQRP. 
Program  Monitors  during  tlris  study  were  Mr.  Fredrick  B.  Juhle,  Mr.  Rixie 
Hardy,  and  Dr.  John  Bushman,  HQUSACE. 

The  report  was  prepared  by  Mr.  Michael  C.  Vorwerk  and  Ms.  Jennifer  A. 
Moore  of  DynTel  Corporation,  Vicksburg,  MS,  under  contract  to  the  Envi¬ 
ronmental  Processes  and  Effects  Division  (EPED),  EL,  and  Mr.  Joe  H. 
Carroll,  EPED.  Tire  autliors  gratefully  acknowledge  the  support  and  assis¬ 
tance  of  personnel  associated  with  WES’s  1  rotters  Shoals  Limmrlogical 
Research  Facility,  Calhoun  Falls,  SC,  Tire  authors  are  thankful  to 
Messrs.  John  Lemons,  DynTel  Curjroration,  Jerry  MtSwain,  U.S.  Army 
Engineer  Division,  South  Atlantic,  and  Bethel  Herrold,  Southwestern  Power 
Authority,  1i/r  Beta  testing  the  software  and  providing  helpful  comments  on 
die  documentation. 

This  report  consists  of  documentation  for  MONITOR,  a  remote  water 
quality  monitoring  sy.stem  software  package.  Included  are  the  documentation, 
the  program,  and  a  separate  progran  sed  for  direct  communication  to  a 
comm  port,  Ihis  is  .software  Version  MONITOR  8.0  and  documentation  Ver¬ 
sion  2  0.  Tile  software  was  written  by  Mr,  Vorwerk. 

The  authors  wish  to  continually  improve  the  quality  of  this  software. 

Users  are  encouraged  to  direct  comments,  suggestions,  or  questions  to 

Trotters  Shoals  Limnological  Research  Facility 
P.O.  Box  533 
Calhoun  Falls,  SC  29628 
Phone  (803)447  8561 
Fax  (803)447-8563 
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If  you  experiuii<;e  difficulty  using  this  software,  please  ctieck  to  see  tliat 
you  have  followcil  .ill  directions  correctly  and  tliat  your  questions  are  not 
answered  in  the  ERRORS  AND  ERROR  MESSAGES  section  belore 
requesting  assistance. 

For  assistance  with  the  Hydroiah  instrument  only,  contact  Hydrolab  Corpo¬ 
ration  at  P.O.  Box  50116,  Austin.  TX  78731,  telephone  1  800  049-3766. 

Ilie  work  was  performed  under  the  general  supervision  of  Dr.  Richard  E. 

Price,  Acting  Chief,  Ecosy.stcni  Processes  and  Effects  Branch,  EPED; 

Mr.  Donald  L  Robey,  Chief,  EPED;  and  Dr.  John  W,  Keeley,  Director,  EL. 

At  the  time  of  publication  of  this  report.  Director  of  WES  was 
Dr.  Robert  W.  Whalin.  Commander  was  COL  Bruce  K.  Howard.  EN. 

This  report  should  he  cited  as  follows; 

Vorwerk,  M.  C.,  Moore,  J.  A.,  and  Carroll,  J.  H.  (1996). 

“Water  quality  remote  monitor  control  and  data  management  soft¬ 
ware,"  Instruction  Report  W-96-1,  ll.S,  Army  Engineer  Waterways 
Experiment  Station,  Vicksburg,  MS.  # 
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Introduction 


This  program  will  save  data  collected  via  a  Hydrolab  H20  water  quality 
data  sonde.  A  typical  installation  will  have  the  H20  installed  either  in  a  wet 
well  or  witlt  a  tlow-through  cell.  Ttie  H20  Ls  connected  to  a  data  collection 
computer  via  an  RS-232  connection.  MONITOR.EXE  and  M0N1INIT.DAT 
software  tliat  controls  the  sonde  are  installed  on  the  computer.  ITie  computer 
can  he  accessed  via  modem  for  remote  operation,  data  transfer,  or  for  real¬ 
time  information  about  water  quality  conditions.  Included  in  this  report  are 
the  documentation,  die  program  (Appendix  .A),  a  program  used  for  direct 
communication  to  a  comm  port  (Appendix  B),  a  sample  calibration  record 
(Appendix  C),  and  a  bibliography  of  sugge.sted  readings  (Appendix  D) 

The  program  features  arc  as  follows: 


•  Program  prepares  H20  parameters  for  use. 

•  Program  calibr  ates  time  of  H20  to  that  of  the  computer. 

•  Program  calibrates  H20  interval. 

•  Program  will  record  observations  at  whole  multiples  of  the  interval. 

•  Program  operates  from  a  subdirectory  specified  in  the  initialization  file, 

•  Program  stores  data  in  a  main  data  file,  which  is  user  prescribed  in  the 
initialization  file. 

•  Program  stores  data  in  daily  files  named  ,S.SMMDDYY.DAT.  The 
program  changes  file  name  each  day.  -SS  are  the  first  two  characters  of 
the  siation  specified  by  the  user  in  the  initialization  file. 

•  Program  can  be  set  up  to  print  a  warning  in  the  main  file  when  param¬ 
eters  fall  outside  of  user-specified  limits  set  in  the  initialization  file. 

•  Direct  communieatioii  to  the  1120  is  password  protected,  preventing 
“casual”  users  from  unauthorized  tampering  w-ith  H20  parameters  and 
calibration. 


Chuptnr  1  liiirtHliiiitKjn 


•  Direct  comnuiiiictititiii  sessions  are  recorded  and  highliglited  in  tlic 
main  file. 

•  CurrtMii  and  previous  data  tiles  may  he  printed  to  tlie  screen  or  saved  to 
a  disk  by  users  having  a  “printer  access  only"  jiassword. 

•  Prttgram  autiuiiatically  recortis  start  time  and  date  in  the  main  data  tile. 

•  Program  can  he  specified  in  the  AUTOPXHC.BAT  file  to  automatically 
initiate  upon  hoot  of  the  ctunputei . 

•  Main  hila  file  is  comma  delimited  lor  ease  in  importing  into 
applications. 

•  Main  data  file  includes  decimal  hour  time  for  ease  in  plotting. 

•  Daily  files  are  space  delimited  for  ease  of  data  review. 

•  Each  ohservation  is  “stand-alone,”  with  all  identifiers  included. 

•  The  option  to  quit  logging  is  password  protected,  tliUvS  preventing  unau¬ 
thorized  termination  of  logging. 

•  The  main  and  printer-aecess-only  passwords  are  user  specifieil  in  the 
initialization  file. 

•  Program  saves  lomperattiie,  dissolved  tixygen,  and  speciHc  conductivity 
data. 
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2  Software  and  Hardware 
Specifications 


The  software  eonsisLs  of  an  executable  file.  MONITOR.EXE,  amJ  an  ini-  • 

tialization  file,  MONIINIT.DAT.  During  use,  tlie  program  will  generate  five 
temporary  files  called  TEMPFIL1.DAT,  TEMPFIL2,DAT,  TEMPFIL3.DAT, 

TEMPFIL8.DAT,  and  DAiLYFIL.DAT.  'Die  TEMPFIL/S'.DAT  files  may  be 
deleted  at  any  time  while  tlie  program  is  not  operating;  however,  the 

DAILYFIL.DAT  should  not  he  deleted.  This  file  contains  a  record  of  the  ^ 

daily  files  generated  by  tlie  program  and  is  used  by  the  printer  feature  of  tlie 
program.  The  total  size  for  all  seven  files  is  about  80  k-byies. 

The  program  generates  a  main  data  file,  using  a  name  you  specify  in  the 
initialization  file  (MONIINIT.DAT),  a  daily  file,  and  a  file  called 

DAILYFIL.DA  .  which  contains  the  names  of  each  daily  file  generated.  The  • 

daily  files  are  named  SSMMDDYY.DAT,  where  SS  arc  the  first  two  charac¬ 
ters  of  ti  e  station  name  .siiecified  in  the  initialization  file,  and  MMDDYY  is 
tlie  date  of  tlie  data  held  in  the  daily  file.  All  data  storage  files  and  temporary 
tiles  are  stored  in  a  subdirectory  siiecified  by  the  user  in  tlie  iniliali/ation  file. 

'Phis  program  has  several  requirements  to  run.  Fir.st,  the  program 
retiuires  a  dedicated  IBM-compatible  cominilci .  Because  the  program  does 
not  require  much  hard  drive  space  or  a  fa.st  computer,  a  286  computer  with 
any  size  hard  drive  may  be  dedicated  as  a  monitor  data  recsirding  machine. 

•Second,  the  software  must  be  installed  on  the  liaid  drive  in  a  user-  • 

specified  directory  reserved  only  for  monitor  information.  .See  .Software 
Installation  for  more  information. 

Last,  this  software  is  iireparcd  lor  use  only  wiili  the  Hydrolab  Instrunients 
H20  (Hydnilab  tlorjioration,  Austin,  TX)  water  quality  sonde.  Though  there  ^ 

are  many  similar  water  quality  sondes  on  the  market  that  are  capable  of 
monitoring  the  same  parameters  as  the  112'.),  the  H2()  is  in  common  use  and  is 
used  extensively  at  UyiiTel  C'orpoiatioii,  Thus,  this  .aiftware  was  written  spe¬ 
cifically  for  controlling  an  1120  and  storing  water  quality  data  received  from 
that  sonde. 
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Monitor  Setup 


Typical  monitor  setups,  a.s  sluuvn  in  Figure  I.  include  a  Hydrolah  H20 
sonde  dejiloyed  in  a  wet  well,  mixing  ehiiinber,  or  connected  to  a  llow- 
througli  cell.  The  sonde  is  connected  to  a  computer  via  a  Hydrolah  cable  or 
tour-wire  phone  cable  ;ind  an  R.S-232  serial  port.  A  standard  12-V  deep-cycle 
battery  provides  the  pttwer  tbf  the  H20.  This  battery  is  maintained  at  full 
charge  by  a  low-amperage  trickle  charger.  The  computer  uses  the  MONITOR 
program  to  record  data  from  the  .sonde.  A  modem  can  also  be  connected  to 
the  computer.  This  allows  data  transfer  and  instariianums  readings  to  remote 
users.  In  addition,  use  of  an  uninterruptahle  power  supply  is  recommended  to 
prevent  problems  due  to  power  failure  or  su.ges. 

Initially,  the  hettder  of  the  H20  must  he  disabled,  and  the  interval  should 
he  set  tt)  zero.  This  prevents  communication  overllow  during  MONITOR 
initiation.  To  make  these  changes,  you  inu.st  establish  a  direct  connection  with 
the  H20  a.s  described  in  the  H2()  manual.  After  connecting  the  sonde  to  the 
computer  cable,  the  program  COMTALKR.EXH  (code  shown  in  Ai'pendix  B) 
can  be  used  for  convenient  direct  communications.  At  this  time,  the  following 
changes  may  be  made; 

To  disat'.le  the  header,  type  the  following: 

a.  Space  bar  to  get  the  H2U  on-line  menu. 

h.  “V"  for  variable. 

“H"  lor  header. 

(I.  “D"  for  disable. 

'I'o  set  the  interval  to  zero.  tyi>e  the  following: 
a.  .Space  bar  to  get  the  H20  on  line  menu. 
h.  for  califirate. 

r.  “I"  for  interval. 
d.  "OUOl.HIO”  to  set  interval  to  zero. 

Enter. 

If  you  are  using  a  facto  y-m;ide  Hydrola!)  cable  to  run  from  the  sonde  to 
the  computer,  there  should  be  no  dill'icullies  in  esttiblishing  eomniunicatinn. 

If  you  are  using  phone  cable  to  run  from  the  H20  to  the  computer,  the  K,S-2.f2 
connector  leailing  to  the  computer  must  be  s|K‘cially  made  ,so  that  the  pins  not 
actually  used  foi  communication  (se.-  the  H2()  manual)  are  jumped  togethei'  to 
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figure  1.  Sctuimatie  of  typical  monitor  setup 

make  what  is  calleel  a  "cheater."  'i'his  jump  will  allow  the  coinpiucr  to  tictoct 
the  R.S-232  coimector  when  you  pUi^  it  into  the  coiiiin  port.  'ITtis  feature  is 
built  into  the  H20  eahle.  Call  Trotters  Shoals  Limnological  Research  1-acility 
it'  you  have  problems, 
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Software  Installation 


Copy  the  MONITOR. EXE  and  MONIINIT.DAT  soltwuro  to  the  directory 
in  which  you  wi.sli  to  store  the  program  and  data  (e.g.,  C:\MONITOR).  Tlie 
enclosed  MONIINIT.DAT  lllc  is  only  a  sample  file.  You  must  configure  tliis 
initialization  file  for  your  own  requirements.  Edit  tlie  MONIINIT.DAT  file 
and  include  the  following  parameters  in  a  comma-delimited  format: 

Subdiiectory,  reservoir,  station,  saniplr  Interval,  file  name  and  file  extension 
to  store  data  in,  comm  port  used  to  communicate  with  the  H20,  baud  rate 
used  ftir  communication,  floppy  drive  to  save  data  to  during  operation,  upper 
bound  for  temperature,  lower  bound  for  temperature,  upper  bound  for  dis¬ 
solved  oxygen,  lower  bound  for  dissolved  oxygen,  upper  bound  for  specific 
conductivity,  lower  bound  for  specific  conductivity,  Y  or  N  to  use  or  not  use 
DRIVESAVE,  main  password,  and  nrint-access-only  pa.ssword. 

Here  are  two  examples: 

MONITOR,  HW,  200,  00,  MONl.DAT,  2.  1200,  A:\,  30,  7.  9,1,  100, 

20,Y, DATA, ELBOW 

MONISYS.  RB,  50,  10,DATA.DAT.  1,  1200,  B:\, 

30,7,9,5.5, 100.20,N.DOGEAR,JUST1N 


Plea.se  note  that  the  information  above  is  shown  on  two  lines  because  of  mar¬ 
gin  limitations.  In  the  MONIINIT.DAT  file,  the  information  should  all  be  on 


O  • 


The  initialization  information  serves  several  purposes.  The  subdirectory 
instructs  the  program  wheic  to  find  the  nece.ssary  files  to  run  and  store  the 
data.  The  reservoir  and  station  are  used  to  identify  the  observations,  thus 
making  it  easier  to  combine  information  from  more  than  one  monitor  system. 
The  interval  (in  minutes)  instructs  the  computer  to  record  data  at  the  user- 
specified  intervals.  The  tile  name  instructs  the  computer  where  to  store  the 
data.  This  is  the  main  data  file.  The  conun  port  number  (1  or  2)  instructs  the 
computer  regarding  which  port  the  H20  'viH  communicate  through,  and  tJie 
baud  rate  (1200  or  2400)  instructs  the  computer  regarding  which  rale  to  use 
for  communication  to  the  H20.  The  floppy  drive  instructs  the  computer 
where  to  transfer  data  if  the  u.ser  chooses  to  copy  data  during  program  opera¬ 
tion.  The  upper  and  lower  hounds  for  the  variables  are  simply  used  as 
"alarms."  Note:  If  the  range  is  too  narrow,  an  “out  of  range"  message  will 
appear.  Continually  editing  this  me.ssage  out  of  the  data  can  be  time- 
consinning.  Using  the  widest  range  is  recommended  if  possible.  If  your 
application  value  the  H20  gives  for  the  variable  is  outside  of  the  range  speci¬ 
fied,  a  warning  me.ssage  will  appear  in  the  data  file.  The  Y  or  N  switch 
enables  or  disables  DRIVE.SAVE,  a  feature  that  prevents  the  hard  drive  from 
comiiuiously  spinning.  Typically,  this  should  be  set  to  Y.  Temperature,  dis¬ 
solved  oxygen,  and  specific  conductiviiv  are  always  eiiahfed.  The  first 
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password  is  the  main  password,  which  may  he  usetl  to  access  any  jiortion  of 
the  program.  The  second  password  is  a  print-access-only  password.  This  is 
used  to  allow  others  access  to  the  data  and  instantaneous  readings,  hut  not 
direct  l  jmmunication  wdih  the  H20  or  the  ability  to  quit  the  logging  program. 

The  MONITOR.EXE  file  name  should  also  he  included  in  the 
AUTOEXEC.BAT  tile  in  your  computer’s  root  directory.  This  will  allow  the 
program  to  boot  up  upon  restart  of  the  computer  in  tlie  event  of  power  failure. 
Thus,  no  data  will  he  lost  except  during  the  time  of  the  power  failure.  An 
example  of  an  AUTOEXEC.BAT  fde  that  has  been  modified  for  use  in  a 
monitoring  system  is  illustrated  in  Figure  2.  Note  that  the  last  line  is  the  pro¬ 
gram  name,  MONITOR.EXE,  and  the  path  where  the  program  is  stored. 

This  causes  the  program  to  start  running  when  th.e  computer  boots  up.  You 
must  also  copy  the  initialization  file,  M0N1NIT.DAT,  to  tlie  root  directory 
(C:\MONINIT.DAT),  so  the  computer  can  find  the  initialization  file  upon 
restart. 
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C;\WINDOWS\SMARTDRV.EXr 
C:\24XMODE  MONITOR 
(SECHO  OFF 
PROMPT  $P$G 
SET  MOUSE  =  C;\SW\MOUSE 
C;\WINDOWS\MOUSE.COM  /Y 

PATH;C\SW\WINWORD:C:\SW\EXCF.L:C:\WINDOVVS:C:\DOS:C.\MONITOR 
SET  TEMP  =  C:\DOS 
MOUSE.COM 
NC 

C:\DOS\SHARE.EXE 

C;\M0N1T0R\M0NIT0R.EXE 


•  • 


Figure  2.  AUTOEXEC.BAT  file 
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3  Running  the  Program 
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i.«) 


To  run  the  program,  simply  type  in  MONITOR  at  the  cursor.  Several 
screens  of  essential  information  will  be  di. '  layed  as  the  program  starts  up.  ^ 

Scrutinize  these  to  ensure  that  the  data  are  stored  in  the  appropriate  tile  and 
tliat  tlie  computer’s  time  and  date  arc  correct. 

llie  first  screen  of  importance  is  the  identification  screen  (Figure  3).  This 
screen  contains  information  concerning  the  version,  contact  idresses,  and 

phone  numbers.  Note  that  the  version  number  is  loeatea  on  the  second  line  • 

from  the  bottom.  This  should  be  used  any  time  questions  are  addressed  about 
tlie  program. 


PROGRAM  WRITTEN  BY 
MICHAEL  VORWERK 
COMPUTER  SCIENCES  CORPORATION 
TROTTERS  SHOALS  LIMNOLOGICAL  RESEARCH  FACILITY 
P.O.  BOX  533 

CALHOUN  FALLS,  SC  23628 
USA 

(803)  447-8561  (803)  447-8563  (FAX) 

THIS  SOFTWARE  PREPARED  WHILE  WORKING  UNDER  CONTRACT  TO  THE 
USACE-WES-ES-P 

COMMENTS,  SUGGESTIONS.  AND  QUESTIONS  WELCOME 

MONITOR 
VERSION  8.0 

PLEASE  WAIT... 


•  • 


Figure  3.  Identification  screen 


The  nexi  signitlcanl  screen  is  the  date  and  time  screen  (Figure  4).  Since 
the  program  records  data  using  the  computer’s  built-in  clock,  you  must  be 
certain  that  the  computer  date  and  time  are  correct.  If  they  are  not.  type 
CTRL-Q  and  exit  the  program. 
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THE  COMPUTER  DATE  AND  TIME  ARE  09-27-1995  08:04:03 

TO  ENSURE  THAT  THE  PROGRAM  HAS  CORRECT  TIMES  AND  DATES. 
PLEASE  VERIFY  THAT  THESE  ARE  CORRECT.  IF  NOT,  EXIT  (CTRL-Q) 
AND  RESET  THE  COMPUTER  CLOCK.  PLEASE  WAIT.. 


figure  4.  Time  and  date  start-up  screen 

Remember  to  allow  several  seconds  for  the  response  after  you  type 
CTRL-Q.  Once  you  are  back  at  tlie  C  prompt,  type  TIME  and  reset  the  time. 

Next,  type  DATE  and  reset  the  date.  To  ensure  that  you  have  properly 
changed  the  time  and  date,  type  time  and  date  again  and  check  the  computer 

values.  If  acceptable,  press  the  ENTER  key  and  restart  MONITOR.  • 

Next,  die  initialization  screen.  Figure  5,  provides  a  good  check  to  see  that 
the  values  you  have  entered  in  the  initialization  file  are  in  the  correct  order. 

The  main  data  storage  file  name  (in  this  ca.se,  MONIDATA.DAT)  is  dis¬ 
played,  as  is  the  reservoir  (RB),  the  station  (S2()0),  and  the  sample  interval  ^ 

(60)  in  minutes.  If  the  information  shown  in  this  screen  is  not  what  you 
intended  when  you  edited  the  initialization  file  M0N1IN1T.DAT,  type 
CTRL-Q  and  exit  the  program.  Again,  allow  several  seconds  for  the  program 
to  exit.  Once  back  at  die  C  Prompt,  edit  the  M0NIINIT.DA1  file  and  format 
the  information  as  described  in  die  Software  In.stallation  section.  Be  aware 

diat  if  the  program  cannot  fin^  the  initialization  file  or  if  all  of  the  parameters  • 

are  not  in  die  initialization  file,  the  program  will  cra.sli  before  you  get  to  this 

screen,  You  must  ensure  that  the  initialization  file  and  die  executable 

program  are  in  the  same  directory  and  that  all  of  the  parameters  are  specified 

correctly  in  the  initialization  file. 

Displayed  on  the  communications  screen  in  Figure  6  are  botli  die  active  * 

communication  port  (in  this  case  2)  and  baud  rate  (1200).  Note  that  the 
choices  consist  only  of  comm  port  1  or  comm  port  2  and  baud  rate  1200  or 
baud  rate  2400.  Communication  to  the  H20  is  typically  1200  baud.  Tlie 
comm  port  required  will  depend  on  computer  configuration.  Usually  comm 

port  1  is  a  nine  pin  port,  and  comm  pon  2  is  a  2.5  pin  port.  Using  various  • 

cables,  adapters,  and  gender  changes,  the  H20  can  be  made  to  talk  to  either 

type.  Also,  note  that  occasionally  the  program  crashes  while  trying  to  open 

die  comm  port.  For  instance,  if  the  H20  is  not  plugged  into  the  comm  port, 

you  will  get  a  “Device  time-out”  error.  In  addition  to  this  error,  there  arc 

several  other  possible  errors  listed  in  the  Errors  and  Error  Messages  section  of  ^ 

this  report.  Their  possible  solutions  are  also  detailed  in  that  section. 

The  Hydrolab  preparation  screen.  Figure  7,  serves  several  purposes. 

First,  the  screen  enables  all  of  the  [laranieters.  Tlien.  it  .systematically 
disables  parameters  that  will  not  be  recorded.  The  disabled  parameters 

include  the  following:  • 
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HERE  ARE  THE  MONITOR  PARAMETERS  SPECIFIED  IN  THE  INITIALIZATION  FILE 
MONIINIT.DAT! 


THE  MAIN  DATA  FILE  IS; 
THE  RESERVOIR  IS: 

THE  STATION  IS: 

THE  INTERVAL  IS: 


C:\MONITOR\MONIDATA.DAT 

RB 

S200 

60  MINUTES 


THE  UPPER  TEMPERATURE  BOUND  IS: 

THE  LOWER  TEMPERATURE  BOUND  IS; 

THE  UPPER  DISSOLVED  OXYGEN  BOUND  IS; 
THE  LOWER  TEMPERATURE  BOUND  IS: 


30  DEGREES 
6  DEGREES 
10  MG/L 

2  mg;l 


ORIVESAVE  IS  ON 


IF  THIS  INFORMATION  IS  NOT  CORRECT.  (CTRL-Q)  TO  QUIT  THIS  PROGRAM, 
THEN  EDIT  THE  INITIALIZATION  FILE  MONIINIT.DAT  TO  INCLUDE  THE  CORRECT 
PARAMETERS,  PLEASE  WAIT... 


Jlr.i 


Figure  5.  Initialization  screen 

COMMUNICATIONS  PORT  2  IS  OPEN  AT  1200  BAUD  RATE 
DATA  IS  APPENDED  TO  M0NIDATA.DAT:  *M  TO  MEASURE 

-  • 

Figure  6.  Communications  screen 


program  WILL  PREPARE  HYDROLAB  FOR  USE.  ICTRL  O  TO  QUIT) 

PROGRAM  IS  ENABLING  ALL  PARAMETERS.  PLEASE  WAIT... 

PROGRAM  IS  DISABLING  P,  PLEASE  WAIT... 

PROGRAM  IS  disabling  S.  PLEASE  WAIT... 

PROGRAM  IS  DISABLING  %.  PLEASE  WAIT... 

PROGRAM  IS  DISABLING  R.  PLEASE  WAIT... 

PROGRAM  IS  DISABLING  D.  PLEASE  WAIT... 

CALIBRATING  TIME  ON  H20.  PLEASE  WAIT... 

PROGRAM  IS  PREPARING  H20  INTERVAL.  PLEASE  WAr... 


Figure  7.  HycJrolab  preparation  screen 
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# 


P(pH) 

S(alinity) 

%(percent  saturation  for  dissolved  oxygen) 

R(edox  potential) 

D(epth) 

This  leaves  the  parameters  to  be  recorded,  which  are  tliose  of  most  com¬ 
mon  interest  in  tailwater  and  release  monitoring.  Tliese  recorded  parameters 
are  as  follows: 

0(dissolved  oxygen,  mg/f) 

T(emperature) 

S(pecinc  conductivity) 

B(attery) 

Next,  the  program  calibrates  die  H20  interval  to  000000  to  prevent  the 
H20  from  sending  any  “stray”  data  readings  to  die  computer.  Tlien  the  pro¬ 
gram  calibrates  die  H20  time  to  match  die  computer  time.  This  gives  a 
backup  riming  system,  so  if  the  computer  or  H20  .should  lose  power  or  other¬ 
wise  go  down,  you  will  always  he  able  to  recover  the  correct  time  of  any 
observation. 

Tlie  main  data  recording  screen,  Figure  8,  shows  die  data  as  they  are 
logged.  The  date  and  time  of  the  start  of  the  program  are  shown  first.  As 
data  are  recorded  over  time,  diat  information  will  be  .scrolled  off  the  screen, 
llie  screen  will  always  have  die  header  and  the  data  values  for  reservoir,  sta¬ 
tion,  month,  day,  year,  computer  time.  Hydrolab  time,  temperature,  specific 
conductivity,  dissolved  oxygen,  and  battery.  On  program  start-up,  the  initial 
query  of  die  H20  is  often  garbled  resulting  in  a  “Data  not  acquired”  error. 
Thus,  two  observations  are  rectirded  to  ensure  that  the  data  are  captured. 


DRIVES AVE  IS  ON.  SLEEPING  10  SECONDS,  PLEASE  WAIT  FOR  RESPONSE  TO 
KEYSTROKES.... 


RES  STATION 

MTH 

DAY 

YEAR 

TIME 

H20TIME 

TEMP 

SPCOND 

DO 

BATT 

RB 

200 

09 

27 

las'. 

0743 

074306 

21.57 

107.0 

3.80 

12.5 

RB 

200 

09 

27 

1995 

0843 

084306 

22.65 

1 12.0 

3.66 

12,5 

DATA  ARE  APPENDED  TO  MONIDATA.DAT;  *M  TO  MEASURE 


Figure  8.  Main  data  recording  screen 

At  the  bottom  of  the  screen  in  Figure  8,  you  are  reminded  dial  the  data 
are  being  appended  to  the  main  data  recording  file.  At  anytime,  CTRL-Q  will 
quit  the  program,  but  tiie  option  to  quit  can  only  be  accessed  by  the  main 


« 
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password.  Tlius.  you  can  allow  other  users  to  look  at  the  data  files  with  less 
apprehension  that  the  program  might  be  disrupted  or  exited  alutgether. 

Once  the  program  is  logging,  the  only  active  keys  are  CTRL-M. 

CTRL-Q,  CTRL-P,  and  CTRL-T.  nie.se  commands  allow  access  to  the  user 
menus  while  preventing  any  errors  as.sociated  witli  carele.ss  or  accidental  key¬ 
strokes.  At  any  time,  CTRL-M  will  take  an  instantaneous  reading,  and 
CTRL-0  will  quit  tlie  program,  CTRL-P  will  print  data,  detailed  in  tlie  Prim¬ 
ing  a  File  section,  and  CTRL-T  will  allow  talking  to  the  H20  directly  as 
detailed  in  die  Instantaneous  Readings  section.  iJote  tliat  the  computer  may 
take  up  to  10  sec  to  respond  to  any  commands.  Please  be  patient  before  try¬ 
ing  a  second  set  of  keystrokes. 


Instantaneous  Readings 

Once  die  program  is  logging,  instantaneous  readings  are  available  from  the 
Hydrolab  by  typing  CTRL-M  for  “measure”  or  by  entering  Cd'RL-T  for  tlie 
direct  connect  mode.  Note  diat  (lie  compuler  screen  has  no  promjns  telling 
die  operator  diis  access  sequence.  The  oiitioii  to  eommunieate  directly  with 
die  H20  is  password  protected,  accessed  only  via  die  main  password.  Thus, 
the  printcr-access-only  password  cannot  comniuiiicale  directly  with  die  H20. 
Tliis  helps  prevent  casual  interference  by  unauthorized  users.  Previous  experi 
encB  has  shown  dial  casual  ii.sers  may  inadvertently  press  die  space  bar, 
accessing  the  H20  menu,  and  then  walk  away.  This  leaves  the  H20  waiting 
for  a  command  and  not  logging  data. 

After  typing  CTRL-T,  die  screen  will  issue  a  prompt  stating  dial  you  are  in 
the  direct  connect  mode  and  that  CTRL-L  will  lock  the  communications  and 
return  you  to  die  main  data  recording  screen.  In  this  direct  connect  window, 
you  may  comnuinicatc  with  the  H20  liy  pressing  the  s|)ace  bar  to  acee.s.s  the 
H20  on-line  menu.  Next,  typing  an  “M”  will  give  a  incasurenient,  i.e.,  an 
imstantaneous  reading  of  current  water  (|uality  conditions.  Any  other  commu¬ 
nications  that  may  be  iierformed  with  an  H20  (sec  1120  manual)  can  be  carried 
out  from  this  screen. 

The  communication  will  be  recorded  in  the  main  data  tile.  This  communi¬ 
cation  is  separated  tfom  normal  recording  by  having  a  row  of  asterisks  jiririted 
before  and  after  the  communication.  The  coiii|)utcr  date  and  time  of  the  com- 
niunication  are  recorded  at  the  beginning  of  the  direct  connect, 

Below  is  an  example  of  the  direct  connect  screen.  Figure  9,  a.s  it  appears 
prior  to  any  coniinuuication  with  the  H20.  To  end  the  dircci  connect  session, 
type  CTRL-L.  This  will  return  you  to  the  data  recording  screen.  Please  note 
that  it  may  take  sevei'al  seconds  after  typing  the  CTRL-L  to  leiurn  to  the  main 
recording  screen.  Occasionally,  you  may  accidentally  type  CTRL-T  more 
than  one  time.  This  causes  die  screen  to  have  a  series  of  numbers  at  die  bot¬ 
tom,  which  may  be  eliminated  by  entering  CTRL-T  again. 
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DIRECT  COM  WITH  HYDROLAB,  SPACEBAR(MENU1,  'L(CONT.  LOGGING),  '•Q(QUIT) 


Figure  9,  Direct  connect  screen 

I 

Figure  10  is  an  example  of  a  main  data  tile  tliat  was  annotated  by  a  direct 
communication  session.  Note  tliat  tlie  data  in  the  file  is  in  a  comma-delimited 
format  for  easier  importing  into  oUier  applications,  such  as  spreadsheets.  The 
direct  communication  session  is  set  off  from  die  data  by  two  rows  of  asterisks. 
The  initials  of  tlie  person  initiating  the  direct  connect  are  recorded  as  well  as 
the  date  and  time  of  tlie  communication.  In  this  example,  an  instantaneous 
reading  was  taken  by  pressing  the  space  bar,  which  gives  tlie  Hydrolab  an 
on-line  menu,  PCVHMI,  and  then  typing  an  M  to  take  a  mea.surenient.  or 
instantaneous  reading.  Tliis  and  odier  communication  possibilities  are  detailed 
in  die  H20  manual. 


RB,  200,  6470.283  ,09,27,1 99'=,  1 ''.63, 1 4 1  768,24.94,108.7,3.1 1 ,1  2.5 
RR,  200,  6470.3  ,09,27,1995,14,18,11,141810,24.96,108.7,3.11,12.5 
RB,  200,  3470.317  ,09,27,1995,14,19,03,141902,24.96,108.7.3.11,12.5 
RB,  200,  6470.333  ,09,27.1995.14,20,16,142015.24.98.108.7,3.10,12.5 
RB,  200,  6470,333  ,09,27,1995,14,20,18,142017,24,98,108.7,3.11.12,5 


DIRECT  CONNECT  HAS  BEEN  ESTABLISHED  BY  MCV 
COMPUTER  DATE  IS  Oa-27.1995  COMPUTER  TIME  IS  14:20:24 
PCVHMI;  M 

142027  24.98  103,7  3.11  12,5 


R3,  200,  6470,333  ,09,27,1996,14.20,32,142031,24.90,108.7.3.11,12,5 
RB,  200,  6470.35  ,09, 27, 1995, 14, 21, 04,142103, 2M.99,108.7.3.11. 12.5 
RB,  200,  6470.367  ,09, 27,1995,14,22, 06,142205,;'4.99.108.7.3.12,12.5 
RB,  200,  6470.363  ,09,27,1995,14,23,08,142307.25,01,108.7,3.12.12.5 


Figure  10.  Main  data  file 


Calibrating  the  H20 

To  calibrate  the  H20,  access  tlie  diiecl  communication  screen  by  typing 
CTR1,-T.  Then  enter  the  main  password.  This  will  e.siahlish  a  direct  connec¬ 
tion  to  the  H20,  as  detailed  above  in  the  section  Instantaneous  Readings. 

Refer  to  the  H'.O  manual  for  further  calibration  instructions.  A  sample  cali¬ 
bration  record  sheet  is  included  in  Appendix  C.  When  calibration  is 
complete,  the  direct  connection  can  be  ended  by  typing  CTRL-L  to  lock  the 
communications.  This  will  return  you  to  the  main  data  recording  screen. 
Alternatively,  to  calibrate,  you  may  quit  the  program  and  establish  a  direct 
connection  to  the  sonde  using  the  CflMTALKR.FXF  software. 
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To  Culibrute  dissolved  oxygen  using  the  percent  saturation  method,  as 
detailed  in  the  H20  manual,  you  must  first  re-enable  %.  To  do  this,  establish 
a  direct  connection  with  the  H20  using  the  CTRL-l'  command.  Next,  press 
the  space  bar  to  access  tlic  H20  menu.  Type  “I’’'  for  ]iarameters,  “%"  for 
[lercent  saturation,  and  “E”  for  enable.  This  will  cause  die  H20  to  have  five 
enabled  parameters.  This  can  be  verified  by  taking  an  instantaneous  reading 
(pressing  space  bar  followed  by  “M").  Next  calibrate  according  to  the  H20 
procedures  detailed  in  the  H20  maiiual.  Disable  the  %  parameter  by  pressing 
the  s[iace  bar,  followed  by  “P”,  and  “D”.  Tliis  will  cause  the  H20  to 
again  have  four  parameters.  Verify  diis  by  taking  anodier  int  tanlancous  read  ¬ 
ing.  If  you  do  not  disable  %,  the  pn'gram  will  not  correctly  log  data. 

Another  common  method  of  calibration  is  to  calibrate  die  H20  to  a  Winkler 
titration  standard.  This  is  a  method  of  determining  the  concentratioti  of  dis¬ 
solved  oxygen  in  die  water  using  titration  techniques.  This  is  detailed  in  die 
current  issue  of  Standard  Methods  for  ilu  Analysis  of  Water  and  Wastewater. 

Note:  It  is  convenient  to  have  a  siiare  sonde  that  is  calibrated  in  the  office. 
Then  you  need  only  take  tlie  .sonde  to  the  monitor  site,  exchange  sondes,  and 
re.start  the  MONITOR  program.  This  restart  is  necessary  to  ensure  correct 
calibration  of  the  H20  time.  The  .soiidt  that  was  in  the  field  can  be  brought  to 
the  office,  cleaned,  serviced.,  and  prepared  for  rcdeiiloyment. 
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Printing  a  File  ^ 

To  print  a  file,  tyiie  C.'TRL-P  from  the  main  data  recording  screen.  Yon 
will  be  iirompted  for  the  printing  pa.ssword  and  your  initials.  Then  the  print 
screen  will  a|)|)ear,  and  yoa  will  be  reminded  of  the  main  data  file  name  and 
the  current  daily  data  file  '.lanie.  If  you  wish  to  view  one  of  these  two  file 

names,  simply  type  the  name  at  the  iiromiit  and  press  enter.  Ahso,  you  may  * 

enter  any  previous  data  file  for  priming.  However,  caution  is  in  order, 
because  the  program  nitty  crash  if  you  enter  an  invalid  (noncxisting)  file 
name.  If  the  program  crashes,  simply  restart  the  MONITOR  program. 

The  printing  screen,  figure  1 1,  displays  sever, d  imjiortant  pieces  of  infor-  ^ 

mtition.  It  shows  the  main  data  file  ntmic,  in  this  case,  MONIDATA.DAT, 
and  the  current  daily  file  name,  which  is  .S.S0'D7')3.DA'r  for  this  exainiilc. 

'I'o  view  or  save  one  of  these  files,  or  any  jircvious  daily  file,  simply  type  the 
name  at  the  prompt  and  jiress  return.  If  you  wish  to  return  to  the  main  pro¬ 
gram,  type  “R"  and  press  ENTER, 

After  you  Imvc  entered  the  file  name  and  iircssed  retmn,  you  will  be  given 
the  option  to  (V)iew  the  file  on  the  screen,  to  (.Sitive  the  file  to  disk,  or  to 
(R)eturn  to  the  main  data  recoiding  screen  as  shown  in  figure  12.  Ohoosc  tin 
ojitioii.  If  you  view  the  file  on  the  screen  and  the  file  is  too  long  to  fit  on  the 
screen,  you  need  to  hit  return  to  scroll  through  the  entire  file.  At  the 
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WELCOME  TO  THE  MCNITOrt  PKINTtR  SUBROUTINE 


PLEASE  ENTER  THE  NAME  OF  THE  FILE  YOU  WISH  TO  VIEW  OR  SAVE 

THE  MAIN  FILE  YOU  SPECIFIED  FOR  DATA  STORAGE  IS  CAMONITOR\MONICArA.DAT 

DAILY  FILES  ARE  STORED  AS  STMMDDYY.DAT, 

THE  LAST  DAILY  FILE  WAS  C;\M0NIT0R\S5092795.DAT 


TYPE  THE  FILE  NAME  WITHOUT  PATH.  FOR  EXAMPLE,  FILENAME.DAT 
ENTER  FILENAME  HERE; 


Figure  1 1.  Printing  screen 


TYPE  V  TO  VIEW,  S  TO  SAVE  TO  DISK,  OR  R  TO  RETURN  TO  PROGRAM. 
THE  FILE  SELECTED  IS;  S20S1595.DAT 


Figure  ',2.  Output  selection  screen 


completion  of  eillier  print  option,  the  progriim  will  return  to  the  main  data 
recording  screen. 


Data  File  Use 

Tlic  program  saves  data  in  two  different  types  of  files,  a  main  data  file  and 
daily  files,  d’he  daily  files  are  intended  only  as  a  convenient  way  to  Itiok  at 
current  and  previous  data  while  recording  data  with  tlie  MONITOR  program 
(Figure  13).  The  daily  files  are  space  delimited  and  have  tlie  same  informa¬ 
tion  as  you  see  on  tlie  computer  screen  when  tlie  program  is  running.  No 
records  of  direct  connections,  printings,  or  cal ilirat ions  are  shown  on  the  daily 
flies. 


Ob  02  igsb  1031  DATA  NOT  ACQUIRED 
RU  S200  05  02  1995  1031  103147  19  B9  1.0  4.14  12  3 
05  02  1995  1034  DATA  NOT  ACUUIRLU 
RB  S200  05  02  1995  1034  103452  19.89  0.9  4.15  12.3 

RB  S200  05  02  1995  1035  103519  19.90  0.9  4.17  12.3 

RB  S200  05  02  1995  1035  103525  19.90  1  .0  4.15  12.3 

RB  S200  05  02  1995  1035  103538  19,90  1.0  4,17  12.3 

RR  S200  05  02  1995  1035  103552  19,90  1.0  4.16  17  3 

RB  S200  05  02  1995  1037  103701  19,90  1,0  4.18  12,3 

RB  S200  05  02  1995  1037  103707  19.90  1.0  4.18  12.3 


Figure  13.  Daily  file 


('hnfitnr  3  RunniiHI  tlwj  Proyruin 


Thy  other  type  is  a  main  data  file  (I-ijjtire  14).  The  main  data  file  is  tlte 
one  to  be  used  for  hiciu.sion  in  any  master  data  set  or  for  any  data  analysis. 
The  main  data  file  has  a  header  and  comma-delimited  data  for  easy  import 
into  various  api)lieations  sucli  as  spreadsheets  or  graphics  packages.  Note  tliat 
the  file  has  the  date  and  time  of  initiation,  the  date  and  time  of  ending,  and 
the  initials  of  the  person  ending  the  program;  in  this  particular  example,  there 
is  also  an  asterisked  region  containing  a  direct  connect  log,  as  discussed  in 
Instantaneous  Readings. 


mOGIlAM  INITIATtO  09-2  7  1U94  14:10:50 

RLS  STA1  ION  DECHOUR  MTH  DAY  YEAR  HOUR  MIN  SCO  H20riMe  TEMP  St’CDND  DO  QATT 

RB,200,  94  70.107  ,09,27,1994,14,10,52,14  1050.24 .HO.  10H. 7,. 1. 1  1 , 1  2.5 
RD,200,  0470.107  ,09,27, 1  994, 1 4, 10,54 ,14  1053,24 .Hb.  1011.7,3.1  1 ,1  2.5 


DIRECT  CONNECT  HAS  BEEN  ESTABLISHED  BY  MCV 

COMPUTER  DATE  IS  09-27-1994  COMPUTER  TIME  IS  14:11:02  I’CVIIMI:  M 


141  11)7 

74. 

108.7 

3.10 

12 

PCVIIMI: 

M 

141110 

24,80 

108.7 

3.10 

12 

flH, 200, 04  70. 103,09,27,1994, 14,1  1,15,141  1  1 4,24  HO,  1 0H. 7,3.10, 1 2 .5 
R[1, 200, 04  70. 193, 09, 2 7, 1994, 14,1  1,1  7,141  1  1  (1,24  HO,  lOfl. 7,3, 10, 1 2 .5 
RB, 200, 04  70, 2, 09, 2  7, 1994, 14, 12, 09,14  1208, 24. HH, toil  7,3.1  1,12.5 
RB, 200, 0470. 293, 09, 2 7, 1904, 14, 17,57, 14  1755, 24  90, 108. /,:.l.  1 1 . 1 2 .5 
RU,200,e470.2H3,09,27,1904.14.17,59,14175U,24  94.108.7.3.1  1,12.5 
118,200,04  70.3,09,27,1994,14.18,1  1,14  1(;10,24. 90, 108.  7.3.1  1,12.5 
HB, 200,0470, 3 17, 09, 27, 1994, 14, 10,03. 14 1902, 24. 90, 108. 7,3.1  1,12.5 
RB, 2.00, 04 70. 333, 09, 27, 1994, 14, 20, 1  0,14201 5, 24. 911, 108. 7, 3. 10, 12. 5 
813,200,04  70  333, 09, 27, 1904, 14, 20. 18. 14201  7, 24  98,108.7,3.11,12.5 


I’MOGHAM  LNUEU  BY  UUII  ON  09  2  7  1994  14:24:03 
IHOUIIAM  l.MULU  BY  MCV 


Figure  14.  Main  data  file 


Unless  the  data  requires  .special  mani|)ulatioii  (e.g.,  the  lime  being  off  or 
the  neeessily  of  some  postrecording  calibration  elumge),  the  data  can  be 
imported  foi  use  as  soon  as  the  data  set  is  cleaned.  This  is  aeeomiilished  by 
first  saving  a  backup  copy  of  the  data  set  in  a  safe  place,  such  as  a  write 
protected  lloppy  disk  or  separate  directory  and  then  editing  llie  file  wdlli  a 
DO.S  text  editor,  fdiling  will  consist  of  removing  extraneous  inidrmalion  so 
ibal  only  the  header  and  data  rein.iin.  Thus,  initiatii'ii  and  program  quit  inlor- 
niation  should  he  deleted,  as  well  as  records  of  any  direct  connections  or  print 
sessions. 


finally,  the  edited  main  data  file,  figure  IS.  now  contains  only  tlie  header 
and  data.  'I'liis  data  set  includes  the  variables  reservoir,  station,  decimal  hour, 
month  day,  year,  eoinpuier  hour,  eoniputei  minute,  eoinpuier  second.  Hydro- 
lab  time,  temperature,  specific  coiiductiviiy,  Elissolved  oxygen,  and  battery 
voltage,  'file  decimal  hour  is  used  for  plotting  ihit.i.  Note  that  the  decimal 
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RtS  STATKIN  DH-HOUM  MTM  DAY  YIAH  HOUR  MIN  RL*-  li2U1IML  TLMI’  Sl’CNNl'  O  )  BAIT 
HB,200,l34  70.in7,09,?7,10aC,M,UI.'i2.l'l1u!j0.2‘>  1 

013,200,0470, 1  0  /  , OH, 2  7, 1  'JU'o,  14 , 1 1). 04 , 14  1 000,24  .ll'.i,  10(3.7 ,3. 1  1.12. & 

HB, 200, 0470.  lU3,0fl. 27, 1000,14,1  1,10,14  11  1 4,24  .H(i.  1011. 7,3. 10,12 .b 
no, 200,04  70. 1133, 00,2  7, 1  y  Ob.  14,1  1,17,14  1  1  1  0.24.(10. 10(1.7,3. 10.1 2  .b 
R13,200,04  70.2,00,27, 1  yyb,14, 12,00, 1  4  12011,24.(10,1011.7,3.1  1 .12. b 
R13, 200, 04 70. 2(13,00, 27, 1  oab,  1  4, 17,07,1 4  r7bb. 24. 00, 10(1. 7, 3.1  1,12.b 
1313,200,04  70.203,00.27,1  yO'j,l4,17,GO,14  l  /bll. 24. 94. 10(1, 7, 3.1  1 ,12,b 

RB,200,r)4  70. 3,09, 27,1990,14,1  0,1  1,14  11110.24.0(1,100.7.3.1  1 ,12.5 

HB!200,(i4  70. 3  1  7, 09, 27, 1995, 14. 19. 03, 14  1902, 24. 99. 10(1. 7,3.1 1,12. b 
1113,200,94  70.333,09,2  7,1095,14,20,1(1,142015,24  9(1,1011.7.3.10,12.5 
1111,200,(14  70,333,09,27,1995,14,20.111.14  2111  7,24  911. 1011.7.3.1  1 ,1 7.5 


Figure  15.  Exainple  of  edited  main  data  file 


houf  is  the  lime,  measured  in  lumrs,  fnim  llie  booiiiiiiiig  of  the  year.  Using 
this  variable,  yuu  can  plot  any  data  versus  lime  tlirmiglKuil  the  year. 


Errors  and  Error  Message 

Device  liiuc-ont 

•  Can  lie  caused  liy  not  having  llic  Hydrolali  ciumccted  to  the  serial  iiort, 
mislalioling  the  serial  port  in  the  MONIlNI  T.DA'r  file,  or  by  nnl  hav¬ 
ing  iiniper  wiring  cimnectcd  to  tlie  1120. 

Data  luu  acquired 

•  Nonnally  caused  by  a  dead  U2()  battery  or  a  fault  in  the  conneelioii 
between  tlie  1120  and  tlic  computer. 

Coinmunicalions  ovet  How 

•  Interval  on  H20  not  .set  to  (KKKKK).  Tliis  tills  the  eominuniealions 
Iniffer  and  overloads  the  coinnuinicalioii. 

•  Header  not  disabled,  biditi  conimaiul  ineiiii  ol  1121),  type  (v)ariable, 
v(b)eader,  and  (d)isable. 
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END  IF 

9010  INPUT  "PLEASE  ENTER  YOUR  INITIALS:  INITIALSS 

GOSUB  80iX)  'GETS  CURRENT  TIME 
GOSUB  25(XKD  'GETS  CURRENT  DECIMAL  HOUR 
SUBSTARTTIME  =  DECIMALHOUR 
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9070  REM  THIS  IS  THE  PART  FOR  GOOD  FILE  NAMES 

IF  FILENAJME$  =  ’R*  THEN  GOTO  9100  ’R  TO  RETURN  TO  PROGRAM 
IF  FILENA.ME$  =  "  THEN  GOTO  9100’  RETURN  AT  PROMPT  WITH  NO  NAME 
OPEN  CHECKFILENAMES  FOR  INPUT  AS  #11 
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WIDTH  #12,  80 
[F  CHOICES  =  "S"  THEN 
CLS 
PRINT 

PRINT  "PLEASE  WAIT.. 
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PRINT 


DSKFILS  =  LCASE$fDSKFlL$) 

PRINT  ■■ 

PRINT  ■' 
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lliis  sotlwaiii  allows  direct  coinnumicatiou  witli  die  Hydrolah. 

Lines  10-13  allow  coniinuiiicatioii  tlirough  two  dilTereiit  ports  and  widi  two 
dil't'ereat  baud  rates.  If  Line  10  is  not  die  correct  setting  for  your  computer, 
RBM  it  out  and  edit  out  the  RLM  for  the  line  that  matches  your  communica¬ 
tion  setup. 


10  Ol'EN  "COMl:1200,N,8,l,DSSU00”  I'OU  RANDOM  AS  Si  ‘  Open.s  tomiii  jiort  for  cimimuniciilioii, 

11  RUM  OPEN  ■‘COMl;240U,N,8,l,DS5000"  POR  RANDOM  AS  Si 

12  RUM  OPEN  “COM2;1200.N.8,1,D.S5000”  I'OR  RANDOM  AS  #1 

13  RUM  OPEN  “COM2:2400,N,8,1,DS.‘)U()0"  POR  RANDOM  AS  #1 
20  CLS 

30  A$  INKUYS;  IE  A$  -  THUN  90 

31  LOCA3  E  25,  1;  PRINT  “CTRL  Q  TO  CJUIT” 

40  IE  AS  =  Cllk$(17)  THEN  GOTO  999  ’Qtll'l'S  PROGRAM 
50  PRINT  #1.  AS;  ’SENDS  INl’O  TO  COM  PORT 

60  AS  "=  INPUT$(LOC(t),  #1)  'GETS  RESPONSE  PROM  COMPORT 
70  PRINT  AS; 

SO  GOTO  30 

999  END  'THIS  I.S  THE  END  OP'  THE  PROGRAM 


Appendix  B  Coinru  IjoftWHiii 


Appendix  C 
Calibration  Record 


Gen(ii;iti()ii7  Y  N 

Ai'i'ivul  Tiinu; 

Dqiarturo  Time; 

Hydrolub  Unit;  WES _  U2()  I)S3 

Dale  deployed; 

Initial  Readings; 

Temp; _ “C  SpCond; _ ;tS 

DO; _ mg/1  Uat  W>ll: _ V 

Replacement  Unit;  \VF,S _ H20  1)83 

Final  Readings; 

Temp; _ “C  SpC(mu;_  ;tS 

DO: _ mg/l  Uat  Volt: _ V 


Comments: 
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American  Public  Healtli  Assuciatiun.  (1992),  Standard  methods  fortlio 
examination  of  water  and  wastewater  19tli  cd.,  American  Public  Health 
Association,  Washington,  DC.,  4-9S  -  4-105.  Standard  Methods  sets  Uie 
standards  for  proper  laboratory  procedures  for  water  quality  chemical 
analysis.  Tliis  section  is  an  informative  discourse  on  various  techniques 
for  measuring  dissolved  oxygen  in  water. 

Hydrolab  Corporation.  (1991).  H20‘  Multiparameter  water  quality  data 
transmitter  operating;  manual.  Hydrolab  Corporation,  Austin,  TX.  The 
H20  manual  provides  information  r)n  the  operation  and  inainlenance  of  tlie 
H20  water  quality  sonde. 

Lemons,  J.  W.,  and  Vorwerk,  M,  C.  “Remote  downstream  monitoring  of 
Savannal)  River  hydropower  releases,"  Miscellaneous  Paper,  in  prepara¬ 
tion,  U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg, 

MS.  This  report  details  the  installation  of  monitor  sy.stems  in  a  series  of 
three  hydropower  projects  located  on  the  Savannali  River.  'Hie  report 
includes  details  on  calibration  schedules,  maiiitenance,  and  diita  handling. 

Lettenmaier,  1).  P.  (1978).  “Design  considerations  for  ambient  stream  qual¬ 
ity  monitoring,”  Water  Resources  liullctin  14(4),  884-902.  Hr  is  paper 
discusses  pro|)er  monitor  program  design  to  ensure  samples  that  allow 
water  quality  trend  a.ssessmeni. 

Loftis,  J.  C.,  and  Ward,  U.  C.  (1980).  “Water  quality  monitoring-some 
practical  sampling  frequency  considerations,"  Environmental  Manunement 
4(0),  .521-526.  Sampling  frequency  determinations  affect  tlie  .statistical 
analysis  of  water  quality  data.  This  paper  discusses  a  case  study  and  sev¬ 
eral  frequency  effects  that  may  he  applied  to  oilier  sy.stems. 

Loltis,  J,  C.,  and  Ward,  R.  C.  (1980).  ‘‘Sampling  frequency  selection  for 
regulatory  water  quality  monitoring,”  Water  Resources  Bulletin  16(3), 

.501  SO?.  This  paper  discusses  the  selection  of  sam|)liug  frequency  to 
achieve  small  conlldence  intervals  about  annual  sample  means.  This 
information  is  used  for  regulatory  jiurposes  such  as  compliance 
monitoring. 
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Microsoft  QiiickBiisic.  (1990).  Micro.sol't  Corporation,  Redmond,  WA.  Tliis 
nook  and  aecompanying  .software  provide  a  user-friendly  programming 
system.  The  programs  written  in  tliis  miscellaneous  paper  were  written 
using  Microsoft  Quickliasic. 

Montgomery,  R.  H.,  and  Reckhow.  K.  H.  (1984).  “Technitiues  for  delecting 
trends  in  lake  water  quality."  Water  Resources  Bulletin  20(1),  4.V.‘)2. 

This  paper  discusses  techniques  for  detecting  water  quality  trends.  A 
metliod  is  presented  that  provides  .stei»s  for  hypothesis  formuhition.  data 
preparation,  data  analysis,  and  .statistical  tests. 

Valiela,  D.,  and  Whitfield,  I’.  H.  (1989).  “Monitoring  strategies  to  deter¬ 
mine  comidiance  witli  water  quality  objectives,”  Water  Resources  Bulletin 
25(1),  63-69.  This  paper  dLscusses  water  quality  complitmee  monitoring 
witli  respect  to  acute  and  chronic  problems. 

Vorwerk,  M.  C.,  and  Carroll,  J.  H.  (1994).  “Implications  of  reservoir 
release  and  tailwater  monitor  placement,”  Lake  and  Reservoir  Manaf^e- 
ment  9(1),  170-172.  Iliis  paper  discu.s.ses  a  case  .study  of  how  to  deter¬ 
mine  the  reiu  esentativcness  of  a  water  monittu'  location.  Several 
Important  considerations  for  monitoring  releases  are  disciis.serl. 

_ .  (1995).  "Tailwater  monitoring  during  periods  of  no-release, 

Cooper  River  rediversion  canal:  A  case  study,”  Technical  Note  05-95, 
U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS. 

This  paper  has  details  of  a  ease  study  of  monitoring  a  tailwater  during 
periods  ol'  tio-release  and  techniques  used  for  remediating  insulficienl  dis- 
.solved  ttxygen  concentrations  in  tlie  tailwater. 

Vorwerk,  M,  C.,  Jabour,  W.  E.,  and  Carroll,  i.  H.  (1995).  “Evaluation  of 
metliods  lor  in  situ  monitoring  of  releases  from  hydropower  irrojects,” 
Technical  Note,  1995,  U.S.  Army  Engineer  Waterways  Experiment  Sta¬ 
tion,  Vicksburg.  MS.  lliis  paper  discusses  locations  and  techniques  for 
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